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Like the subject of Shel Silverstein’s provocative
children’s story, The Missing Piece,1 vascular sur-
geons think a piece is missing, that they are incom-
plete. They are not happy, and they are not alone.
There could not be any better evidence for this than
the unexpectedly large and broad-based attendance
at the Vascular Centers of Excellence Conference in
Chicago from April 30 to May 1, 1999. Vascular
surgeons, along with many other people, came in
search of their missing pieces. This story is an alle-
goric rendition of the current rage for synergy that
pervades the management of most large industries.2
None of this would be occurring in the absence
of the emerging technologies that transcend any one
specialty’s traditional expertise. It is not necessary to
dwell on the massive paradigm shift underway in our
treatment options for patients with vascular disease
nor is it necessary to rehash our efforts at training
and access to interventional resources. Suffice it to
say that sometimes we have all bumped into stone
walls.
VASCULAR CENTERS OF EXCELLENCE:
AN INTERDISCIPLINARY APPROACH TO
QUALITY PATIENT CARE
The Chicago conference started out as an
attempt to improve relations between the national
vascular surgical societies and the Society for
Cardiovascular Interventional Radiology (SCIVR)
after previous efforts at collaboration broke down.
The Society for Vascular Medicine and Biology was
invited to participate, and the program was orga-
nized by Barry Katzen, MD (SCVIR), Alan Hirsch,
MD (Society for Vascular Medicine and Biology),
and me. The intent was to identify ways to collabo-
rate more effectively. Every effort was made to bal-
ance the program, and the premise that all the issues
should be discussed even if the participants walked
away and agreed to disagree was accepted.
Conference organizers anticipated 200 attendees
and got 714 attendees (24% vascular surgery, 35%
interventional radiology, 2% vascular medicine, 5%
cardiology, and 15% hospital administration). A total
of $190,000 in corporate support was raised
although a parallel effort for the Research Initiatives
in Bethesda went unfunded. 
Feedback from the participants clearly showed
that the “center” concept is merely a euphemism for
achieving individual agendas that have been well stat-
ed in the past.3 Surgeons came looking for a way into
the endovascular sphere; 73% wanted to perform 
procedures that they were not currently perform-
ing, restricted by a lack of skills, access, or both.
Radiologists came to protect their involvement4; 83%
expressed frustration with access to patients, time,
and product availability. Vascular medical specialists
came to justify their existence: “. . . the need for med-
ical specialists who are knowledgeable in the biology
and natural history of vascular disease and can give
long-term care to these high risk patients.”5
Cardiologists came to tell everyone else that periph-
eral vascular disease was a component of their sphere.
“There are compelling reasons for cardiologists to
undertake a more global approach to patients with
atherosclerotic diseases . . . There are inherent advan-
tages for patients when the interventionalist peform-
ing the procedure is also the clinician responsible for
the pre- and postprocedure care, analogous to the
vascular surgeon who cares for patients before and
after surgical procedures.”6 Everyone spoke of col-
laboration as a good thing (if only there were magic
formulas to achieve it). 
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MODELS OF COLLABORATION BETWEEN
VASCULAR SURGEONS AND 
INTERVENTIONAL RADIOLOGISTS
A variety of current models of collaboration
between vascular surgeons and interventional radiolo-
gists may provide excellent care in the short term, but
none is a widely applicable solution as endovascular
therapies that transcend specialty borders become
more available. There are those who think collabora-
tion means sharing know-how. Surgeons have been
allowed to observe catheter-based interventions, and
radiologists have watched vascular surgical operations.
This means “why don’t you come down and see
where I live…but don’t touch anything.” These rela-
tionships only breed hostility because watching does
not teach anyone how to cross the iliac bifurcation or
how to manage claudication. 
A number of centers have emerged with support
from academic awards provided by the National
Institutes of Health. These efforts have been quite
successful in promoting basic research initiatives, mul-
tidisciplinary care, and training in vascular medicine7
but are unsuccessful in promoting cross-training in
catheter-guidewire skills and economic integration.
These centers have for the most part developed an
infrastructure that may yet facilitate the development
of true collaborative efforts as the needs for cross-
training and fiscal integration become more obvious.
Some think collaboration means moving into a
shared physical space where each specialty does what
it does best. These models are usually attempted
where there is great strength in multiple disciplines.8
Although there is a free flow of patients among spe-
cialties, there is little sharing of resources. In this
model, vascular surgeons continue to perform oper-
ations, and radiologists perform interventions, and
the referring physicians and patients decide what
treatment is appropriate.9 Each participant is at risk
to become an endangered species if the skills pos-
sessed by their space-mates become dominant at
their expense, and for that reason, each must acquire
whatever skills are necessary for survival. Others
have collaborated in centers where one specialty
dominates the other, usually because it is the princi-
ple source of referrals.10 This is a serious handicap
over the long-term for the stronger group, unless an
effort is made to strengthen the weaker party. It is
not in anyone’s best interest to collaborate with a
weak partner. 
True collaboration, which I will define as eco-
nomic integration and cross training, occurs at only
a few institutions. The University of Rochester,
Albany Medical Center, and Washington University
are three examples of evolving collaborative agree-
ments.11 Our agreement was not reached easily or
quickly. The dialogue started in a way similar to that
in The Missing Piece:
I am not your missing piece.
I am nobody’s missing piece.
I am my own piece.
And even if I were someone’s missing piece, I don’t
think I’d be yours.1
But local circumstances that included a long,
successful working relationship between the two
groups, a supportive Chair of Radiology, and the
emergence of endografts for aortic aneurysms shep-
herded this agreement to fruition. And just as in the
story, the pieces seemed to fit.
Why? Let me pose two situations. You have
deployed an aortic endograft, and the 1-month
computed tomography scan shows an endoleak. At
6 months the aneurysm has grown 7 mm in diame-
ter, and the endoleak persists. An angiogram reveals
the source as a large patent inferior mesenteric
artery. The solution is a coil. How do you get it
there? The solution requires access through the
superior mesenteric artery. If you are a surgeon and
you can do this, you do not need a collaborator.
On the other hand, if you are a radiologist and
you retrieve a piece of the iliac artery as you remove
the deployment device, you need collaboration. And
so we moved ahead. We designed a system to share
revenues based on previous compensation levels, to
share extra income, to train each other’s fellows and
each other, to discuss case management, and to
share in the newly created endovascular program.
Like the story, we shared the optimism of achieving
a long-sought union with our missing piece:
It fit!
It fit perfectly!
At last! At last!1
Collaboration has up sides and down sides.
But, after 2 years, this turns out not to be a per-
fect fit. We now recognize that it is an illusion to
think that achieving synergy with interventional
radiology does not have a potential down side to
both parties. In our enthusiasm to make a deal, we
overemphasized the upside potential and minimized
the risks. This miscalculation caused a good deal of
strain on the relationship that might have been
avoided had it been anticipated and is a common
error in many attempts at synergy. We forgot our
cardinal rule: first, do no harm.
Our top-down strategy has failed to eliminate the
tensions at the grass roots level. Although we once
thought otherwise, money issues (although very
real) are not the main stumbling blocks to achieving
a meaningful synergy: achieving professional gratifi-
cation for each member of every groups is. When
negotiations began, we thought that guaranteeing
salaries for the radiologists would mitigate the reali-
ty of vascular surgeons doing interventions. This was
naïve. We initially believed that the surgical inter-
ventional practice would be largely limited to endo-
grafts. This was incorrect, and we now appreciate
that endovascular surgeons will need to maintain
their skills on more routine cases. There is no other
way to participate unless the surgeon’s role is rele-
gated to holding the backend of a stiff guidewire. 
This catheter skill maintenance strategy is resent-
ed by the younger radiologists who feel that we are
doing “their” interventional cases. They complain
that this juggernaut has passed them by, concerned
that their catheter skills will suffer from reduced
caseloads. Those radiologists who thought the
merger would mean that we would find the cases
and that they would do them were sorely disap-
pointed. Faculty retention and recruitment have
become a problem.
Some of the surgical faculty also feels cheated
because they are doing fewer aortic cases now that
every patient with an aneurysm is screened for a pos-
sible endograft. The role of the endovascular sur-
geon has been glorified at their expense with more
travel, more recognition, and more interesting cases.
A two-tiered surgical staff will undoubtedly create
havoc because internal conflicts and jealousies arise
when the work allocations are inequitable. 
The tensions are even greater among our
trainees. Our first year fellow spends 1 day per week
in the angiography suite and takes the intervention-
al call every third night and weekend. We have
trained two vascular surgical fellows in this manner,
each has performed over 800 interventions. This
volume takes cases directly from the radiology resi-
dents and fellows. On the other hand, we support
two interventional fellows whose salaries are 20%
more than our vascular surgical trainees, one of
whom the hospital pays. This pay discrepancy is a
source of considerable hostility among the house
staff particularly because the work hours are inverse-
ly proportional to the salary. 
Going forward, and we will, requires us to sepa-
rate the real opportunities from illusions about these
relationships and to understand what both groups
must become. 
First, we take care of the patient with vascular
disease and apply a variety of techniques to that end;
they possess technical skills and resources to provide
one form of therapy. In addition, they do other non-
vascular procedures that are necessary for their sus-
tenance, which have no appeal to us. The piece does
not fit. 
Second, financial considerations are an impor-
tant aspect of any agreement, but the fact that mon-
etary indemnification does not solve the radiolo-
gists’ problem of vascular surgeons performing
interventions independently must be recognized and
dealt with. They believe that their skills are superior.
Once you get past the dollars, you still have to deal
with the egos. Vascular surgeons who coil hypogas-
tric arteries in preparation for an aortic endograft are
not popular with radiologists, who are putting in
Hickman catheters or declotting an access graft in
the next room.
Third, the creation of a few endovascular special-
ists at the expense of the other surgeons in the group
leads to conflict. It is unreasonable to have some sur-
geons referred all the aneurysms and others all the
venous ulcers. Everyone interested must be given
the opportunity to participate. Recognize, however,
that this will be a long process, because competence
in these procedures is not obtained overnight. I do
not believe that a short training course provides any-
thing more than an introduction. If vascular sur-
geons want to personally provide endovascular ther-
apies, they must be willing to devote sufficient time
to acquire the necessary expertise.
Fourth, the training of vascular fellows has taken
cases from the interventional trainees and radiology
residents. They are angry and rightfully so; it is not
what they signed up for. We need to give them
something in return. So far, we have not been able
to satisfy them. Initially, they were assigned to the
operating room when the vascular fellow was in the
angiography suite, but there was very little they
could do, and we had conflicting obligations to the
general surgery residents. Next year’s radiology fel-
lows will be assigned in the clinic and to the research
laboratories where they can have one-on-one expo-
sure to the surgical faculty.
FUTURE DIRECTIONS IN 
THE RELATIONSHIP
Once there is a critical mass of vascular surgeons
skilled in interventional techniques and radiologists
skilled in patient care, the self-preservation reason
for collaboration will disappear. We will all be happi-
er. At that time, it undoubtedly will be easier to
work together because we will sit at the table as
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equals, negotiating how we can efficiently and skill-
fully provide the best care to our patients. 
This is not a pessimistic view of collaboration
because I believe it is a requisite stop on the road to
the independence that each specialty requires for
survival. That collaboration requires radiologists to
train surgeons to do these cases independently and
surgeons to teach radiologists the clinical skills nec-
essary for them to survive. This is not a new
thought, particularly for those radiologists who have
been providing care.12
Developing a successful interventional practice is more
analogous to developing a surgical practice than a conven-
tional radiology practice…Referring physicians often have
a stereotypical view of radiologists as totally uninvolved in
clinical work and patient admission…Thus the interven-
tional radiologist needs to become both a source and
recipient of patient referrals.12
The running of a vascular practice requires a skill
set that the radiologist does not have and, in the
absence of cooperative vascular surgeons and/or
cardiologists, is unlikely to obtain.
Just as we anticipate and plan for a shift to
catheter-based therapies, radiologists must anticipate
the implications of diminished access to patients as the
number of diagnostic angiograms decreases and the
number of physicians performing catheter-based
interventions increases. Absent a primary source of
patients, vascular interventional radiology could
become a specialty of historic interest. Their salvation
is to redefine themselves to provide preprocedural and
postprocedural care. We can help them achieve that
goal; that is the quid pro quo. The parties should look
at each other as potential resources. Think “I don’t
want to use my time and energy in conflict with you;
I want you acting in ways that support what is impor-
tant to me.” If you want someone to change her/his
behavior, you must persuade her/him that what you
want her/him to do is better than what she/he is cur-
rently doing in terms of what is important to
her/him. If she/he perceives you as a resource, you
have the potential for cooperation.13
Vascular surgeons and interventional radiolo-
gists have a complex relationship. We are a threat to
each other but also an ally. In game theory termi-
nology, we are competitors and complementors.14
Both parties must accept the sometimes difficult
concept that the best way to succeed is to let others
do well. We must look at this relationship like any
other transaction; each party gets something it
wants in exchange for something it values. We must
move away from the zero-sum thinking of I win-
you lose. If we do, there can be a bigger pie and
multiple winners. Remember, it is not a matter of
whether others win, it is only important that you
win. 
I have no objective data to prove that our col-
laborative effort has accomplished anything other
than to train a few vascular fellows in catheter skills.
I do not minimize the importance of this because
these trainees will go out and provide training for
others. My sense, however, is that we have made
huge steps in understanding the relationship and
how to move ahead. If I have emphasized the
down sides, it is only to point out that our initial
goal of making vascular surgery whole by adding
interventional radiology as our missing piece is not
a viable long-term strategy. That does not mean
that we should not form a center, should not work
together, and should not share a common pie. It
means keep each specialty viable. For us this means
acquiring the expertise to understand and perform
the new generation of procedures that require
catheter-based skills. It does not mean acquiring
the specialty of interventional radiology and all that
it encompasses.
CONCLUSION
Times have changed since I began my practice
23 years ago. We used to spend more time with our
patients. I even did my own angiography. There
were many opportunities for patient contact and
education. Strong relationships were established
before the patients got near the operating room; the
sense of professional gratification was high. Less
time is spent with the patient before an operation
now, and our relationships seem less secure. 
Then came endografts and instead of clamping
the aorta, I found myself exposing the femoral arter-
ies, moving away from my patient and holding onto
the backend of a stiff guidewire. This is not what I
signed up for. Although an important task, there was
no professional gratification for me, just a backache
from the lead apron. 
So I have selectively started doing my own
angiograms again with those patients with whom the
potential for a catheter-based therapy exists. I am
being retaught by our radiologists. I have become an
active participant in the endograft process. The
backache does not seem to matter so much any
more. We are working on clinic time for the radiol-
ogists. I know that I can make them better doctors
by teaching them more about vascular disease and
patient management. I know they can make me bet-
ter by training me in their art. 
In the end, the patient has to benefit. 
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